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ABSTRACT: AIM To establish an HPLC method for the simultaneous determination of eight constituents in
barks, branches and leaves of Eucommia ulmoides Oliver. METHODS The analysis was performed on an Agi-
lent Zorbax Eclipse C;g column (150 mm x4. 6 mm, 5 wm), mobile phase was acetonitrile-0. 1% phosphoric acid
aqueous solution for gradient elution, flow rate was 1 mL/min, column temperature was maintained at 30 C , and
detection wavelengths were set at 208 nm for aucubin and quercetin, 238 nm for geniposidic acid, geniposide, ge-
nipin and pinoresinol diglucoside, and 320 nm for chlorogenic acid and caffeic acid. RESULTS Aucubin, quer-
cetin, geniposidic acid, geniposide, genipin, pinoresinol diglucoside, chlorogenic acid and caffeic acid showed
good linear relationships within the ranges of 0. 037 5 -2.25 g, 0.024 4 -0.488 g, 0.008 7 -0.487 2 g,
0.019 85 - 0.397 wg, 0.022 9 —0.458 wg, 0.027 5 - 1.1 pg, 0.029 45 —0.736 pg and 0.004 526 -
0.238 1 g, respectively. The contents of flavonoids and phenylpropanoids in leaves were a little higher than those
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in barks, the contents of lignans in branches were similar to those in barks, and the contents of iridoids in these two

medicinal parts were both relatively high. CONCLUSION

In the application of antihypertension and anti-inflam-

mation, the branches and leaves of E. ulmoides can be taken as barks’ substitutions.
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T AR (S 141216 ) gE R (S
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2. HEEBR 08l KAl

FEAPRE SR A PO e AT 2 AR T far
AE L 250 T 3 DA MR YT R, 2 AR v B2 24 K2
A P G AR 45 R A AR ) AL i Eucom-
mia ulmotdes Oliv. FUMLEZ . AR AN, 4 H H AR
TIEMEE, o2 S, BREEWEL,
2 HEEER
2.1 BERSERAHE BB 2.0 g, &
THEOEHH, K% A B EE 50 mL, FRE i,
90 C/KWEHINFAEIAE 60 min, HLii, %, HEE

AR B, g, RS MIREEIE TR 5 mL,
BT 10 mL &iffirf, 2iKEZ, 16 000 r/min &0
10 min, B L-WEW®, HIfS.

*1 HREER

Tab.1 Information of samples

i SR H Pl
1 201504 T A3t 2 T
2 201504 VY HE A
3 201505 DY I RE
4 201506 VY1 HE A5
5 201508 DU RT3

2.2 B&IERGAE PRIBOBEH I A
2. B HR, s e, stV s
ZPHET . SRR SN MERR X B i i, 50% HH
B, 0.375. 0.244, 0.348, 0.198 5. 0.299,
0.275., 0.294 5, 0.238 5 o/L IRE X RS IA T
2.3 &4 Agilent Zorbax Eclipse C, 8% 4+
(150 mm x4.6 mm, 5 um); KM 208 nm (B
MY . MEER) L 238 nm (RURCEFHIR . 5B
L BRI RA BRBE A Y ) A 320 nm
(SRR, WiEmR ) s A& 1 ml/ming AR
30 C; BIMHCNE (A) 0.1% BER/KEW (B),
BEE Y (0 min, 95% B; 40 min, 85% B;
50 min, 75% B; 60 min, 70% B; 65 min, 95%
B), X e Kbl Ak E L 1 ~3,

2

|
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AJBA R RS
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B Ak

Lo BEMIIEIE 2. MR

1. aucubin 2. quercetin
E1 HPLC &iZfE (A =208 nm)
Fig.1 HPLC chromatograms (A =208 nm)
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Fig.2 HPLC chromatograms (A =238 nm)
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7. BRIEER 8. WNMERR
7. chlorogenic acid 8. caffeic acid
E3 HPLC &i%E (A =320 nm)
Fig.3 HPLC chromatograms (A =320 nm)
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Tab. 2 Linear relationships of eight constituents

% P/ nm LM r LML H ng
et S 208 Y =419.77X -0. 634 7 0.999 9 0.037 5~2.25
Wi % 208 Y=2939X -6.735 8 0.999 9 0.024 4 ~0. 488
SRR 238 Y=1318.8X+6.330 8 0.998 9 0.008 7 ~0. 487 2
5B 238 Y=1486.8X -3.433 2 1 0.019 85 ~0.397
T 238 Y =2340.3X -9.105 3 1 0.022 9 ~0. 458
WA TS — AT 238 Y =552.94X - 11. 807 0.998 4 0.0275~1.1
SRR 320 Y=1725.9X-5.590 2 0.999 9 0. 029 45 ~0.736
WiHE 2 320 Y=3309X -5.976 3 0.999 9 0.004 526 ~0.238 1
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F3 MERKERRIEER (n=6)
Tab.3 Results of recovery tests (n =6)

dy  TREE AR AT W oK Wy R AR WA Wi it/ e
g mg mg mg % (RSD/% ) g mg mg mg % (RSD/% )
PEHIEIE 2.0070 2.5800 2.5680 5.1280 99.2 101.2 e 2.0070 0.6820 0.6870 1.4040 105.1 101. 6
2.0056 2.5780 2.5680 5.276 0 105.0 (2.37) 2.0056 0.6815 0.6870 1.4010 104.7 (3.39)
2.0074 2.5810 2.5680 5.2130 102.5 2.0074 0.6822 0.6870 1.3921 103.3
2.0096 2.5830 2.5680 5.1070 98.3 2.0096 0.6829 0.6070 1.3807 101.6
2.0002 2.5710 2.5680 5.1730 101.3 2.0002 0.6797 0.6870 1.3495 97.5
2.0064 2.5790 2.568 0 5.1660 100.7 2.0064 0.6818 0.6870 1.3507 97. 4
Wil iz & 2.0070 0.6117 0.6344 1.2355 98.3 100. 8 PANGREE— 2.0070 1.9850 1.9800 3.924 0 97.9 100. 5
2.0056 0.6112 0.6344 1.2603 102.3 (2.43) WBETE 2.0056 1.9830 1.9800 3.9550 99. 6 (2.13)
2.0074 0.6118 0.6344 1.2641 102.8 2.007 4 1.9850 1.9800 3.992 001.4
2.0096 0.6124 0.6344 1.2699 103.6 2.0096 1.9870 1.9800 4.0100 102.2
2.0002 0.6096 0.6344 1.2309 97.9 2.0002 1.9780 1.9800 3.9330 98.7
2.0064 0.6115 0.6344 1.2440 99.7 2.0064 1.9840 1.9800 4.0310 103.4
FREHEER 2.0070 0.0660 0.069 6 0.1358 100.2 100. 7 o3 R iR 2.0070 0.4457 0.4418 0.8953 101.8 100. 4
2.0056 0.0660 0.0696 0.1342 98.1 (2.80) 2.0056 0.4453 0.4418 0.8994 102.8 (2.46)
2.0074 0.0660 0.0696 0.1348 98.8 2.0074 0.4458 0.4418 0.9014 103.1
2.0096 0.0661 0.0696 0.1389 104.6 2.0096 0.4462 0.441 8 0.881 1 98. 4
2.0002 0.0658 0.0696 0.1380 103.7 2.0002 0.4442 0.4418 0.8737 97.2
2.0064 0.0660 0.0696 0.1346 98.5 2.0064 0.4455 0.4418 0.884 3 99.3
SyERAE 2.0070 0.2652 0.2779 0.5398 98.8 100. 5 Wh iR 2.0070 0.0503 0.0477 0.097 7 99.2 101.2
2.0056 0.2650 0.2779 0.5455 100.9 (2.06) 2.0056 0.0503 0.0477 0.0988 101.8 (2.79)
2.0074 0.2653 0.2779 0.5362 97.5 2.0074 0.0504 0.0477 0.0998 103.6
2.0096 0.2656 0.2779 0.5483 3 101.7 2.0096 0.0504 0.0477 0.0996 103.2
2.0002 0.2643 0.2779 0.543 6 100.5 2.0002 0.0502 0.0477 0.0992 102.8
2.0064 0.2652 0.2779 0.5523 103.3 2.0064 0.0503 0.047 7 0.096 3 96. 4
2.9 BHRmismEaE BN Y . B 4 “2.37 WIS E, RS EA E,

S, #2107 WUR Tk s R, 7R APRILER 4 -5,
T4 HRAEHE. WEER. RRTEFREREETHSEE

Tab. 4 Contents of aucubin, quercetin, geniposidic acid and geniposide

. B B85 1/ % i 32/ % FIEH R/ % AIEV- /%
e BB i L3 B H M BB i b B
1 00677  0.279 0.529 — — 0.0287 0.00745 0.0267 — — — —
2 0.611 0.128 0.413 — 0.0292  0.0401 0.240 0.010 2 — 0.416 — —
30143 0.192 0.381  0.0339 — 0.0304 0.00366 0.067 0 — 0.0147 0.0157 —
4 0.277 0.334 0.520  0.0294 — 0.0393  0.106 0.076 3 — 0.0415 — —
5 0.205 0.272 0.541 — — 0.0533  0.179 0.058 1 — 0.051 2 — —

T —FORRAGI IR T et
RS MHMAPPREF. REERE_SHREET. KEBRENHBRSFE

Tab.5 Contents of genipin, pinoresinol diglucoside, chlorogenic acid and caffeic acid

- e t-r% PR RETE A AT /% LRI % mneER %
Mg Rk I W mk iy M B iy B BB H
1 — 0156 —  0.104 0.191 0.116 — 0.0545  0.245 — — 0.004 24
2 — 00952 —  0.33 0.163 0.124 0.0200 0.0332  0.228 — 0. 003 57 0.003 84
3 00378 0.196 —  0.110 0.313 0.115 0.0247 0.0480  0.176  0.00279 — —
4 0.247 0.0238 —  0.278 0.258 0.123 0.0209 0.0779  0.236  0.003 13 — 0.003 84
5 0137 — — 0.543  0.197 0.0968 0.0227  0.140 0.223 — — —

VB — R AR H SIS T L
WRIE, HWAHAEAFZG A PR S A R, 45 s 3 PRGBS AR IR i AT, i HOH
UL 4, R, MR SR S AR A ENRE T (PEZAE) 2015 RER (AR
FEAt At iR, BRI, BRI AU RT0.1% ), i m BRI O B > BBz > it
M. A FH . mUeF EEAF R TAME R St OIMERR & A R AN R 25 HTRR AL P A, E A
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Fig. 4 Comparison of contents in different medicinal parts
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Wes ARIRZISACEYIARNEEE A% B 7E 238 nm 5
277 nm PGB ZE AN, BOEHEATE R I
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S, AT R BT T R B A (3 I 0T
IREI AR TS A7 05 B2 IR, (A5 45
IR . FoE

RSB BE PRI Y . MR SRR .
MERR . FAREEE AR AU HIR . UREA
I Je AR R dabn, [RIEA IR bR A e A
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